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\S 0. . .
Jordan










\S 1. – $n$ $A$ Resolvent $R(\zeta)=(A-$
$\zeta I)^{-1}$ Laurent
\S 2.
\S 3. $P$ $\lambda_{i}$ Jordan –
\S 4.
\S 1. – .
$A$ $n$ ( ) $\lambda_{j}$ Resolvent $R(\zeta)=(A-\zeta I)-1$
$\lambda_{j}$ Laurent (cf. T.Kato [6])
$(A- \zeta I)^{-}1=\sum_{-\infty}(\zeta-k=\infty\lambda)^{k}jCk$ $( \mathrm{w}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{e}C_{k}=\frac{1}{2\pi\iota}\oint_{\Gamma}(\zeta-\lambda_{j})-k-1R(\zeta)\mathrm{d}\zeta \mathrm{I}$
$= \sum_{\infty k=-}^{-2}(\zeta-\lambda j)kck+(\zeta-\lambda_{j})-1c-1+\sum_{k=0}^{\infty}(\zeta-\lambda_{j})^{k}ck$
990 1997 52-61 52
($C_{-1}=$ - , $c_{-2}=-Dj’ C0=S_{j}$ )
$=- \sum_{k=1}(\zeta-\lambda)jD_{j}^{k}-k-1-(\zeta-\lambda_{j})-1P_{j}+\sum_{k=0}(\zeta-\lambda_{j})^{kk+1}Sj$ .
$P_{j}^{2}=$ ( $P$ ), D, $=D_{j}P_{j}=D$ ,$PSjjj=sjP=j0$
$D_{j}$ Jordan $\lambda_{j}$ nilpotent
operator (i.e. $\exists p\mathrm{s}.\mathrm{t}$ . $D_{j}^{p}=0,$ $D_{j}^{p-1}\neq 0.$ )
$P_{j},$ $D_{j}^{l}$ $z$
$P_{j}z= \frac{-1}{2\pi x}\oint_{\Gamma}(A-\zeta I)^{-1}z\mathrm{d}\zeta$ , $D_{j}^{l}z= \frac{-1}{2\pi x}\oint_{\Gamma}(\zeta-\lambda_{j})^{\mathrm{t}}(A-\zeta I)-1_{Z}\mathrm{d}\zeta$ .
$\lambda_{j}$ $P$ Jordan –
{ z, $D_{j^{Z}},$ $\cdots,$ $D^{p-}1z$}$j$ $P_{j}z$
$[^{-}7]$
$<Pz,$ $Dz$ $>$
$n$ $A$ $\lambda_{1},$ $\cdots,$
$\lambda_{n}\text{ }$ $\phi_{1},$ $\cdots$ , $\phi_{n}$
$\lambda$ , $r$ ( ) $C$ $C$
$m$ $\mu_{j}(j=1, \cdots, m)$ $C$ $m$ (i.e.
$\mu_{j}=\lambda+\tau\omega^{j-1},$ $i=1,$ $\cdots,$ $m$ . $|\tau|=r,$ $\omega=\exp(\frac{2\pi x}{m})$ . )
–
$\overline{P_{C}}z=\frac{-\mathcal{T}}{m}\sum_{j=1}^{m}\omega^{j-1}(A-\mu_{j}I)-1Z$ (0.1)
$<$ $1>$ . – $C$
$P_{C}$ : $zarrow P_{C}z$ (0.1)
( )
$P_{C}z= \frac{-1}{2\pi\iota}\oint_{C}(A-\zeta I)^{-}1Zd\zeta$ .





$marrow\infty$ $| \frac{\tau}{\lambda_{k}-\lambda}|>1$ $C$ $\lambda_{k}$ \iota \geq
$\mathrm{o}(|\frac{\tau}{\lambda_{k}-\lambda}|^{m})$
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$<$ $3>$ . $D_{\lambda^{Z}}^{l}= \frac{-1}{2\pi\iota}\oint_{c^{(\zeta}}-\lambda$ ) $\iota(A-\zeta I)-1Zd\zeta$ $P_{C}z$ (0.1)
$\overline{D}_{\lambda}^{\ovalbox{\tt\small REJECT}_{Z}}=\overline{PC}z$
$\overline{D_{\lambda}}z=\iota\frac{-\tau^{1+l}}{m}\sum_{j=1}^{m}\omega^{(}-(l+1)(j1)A-\mu_{j}I)^{-1}z$
$=- \sum_{1k=}^{n}\frac{\tau^{m-}(\iota\lambda_{k}-\lambda)\iota}{(\lambda_{k}-\lambda)^{mm}-\tau}ak\phi k$ .
\S 2. .
$<$ $\overline{P},\overline{D}$ $>$
$B^{-1}AB=\overline{A}$ Jordan $B$ $\overline{u}=B^{-1}u$
$Au=\lambda u$ $A\overline{u}=\lambda\overline{u}$ $A$
Jordan – $A$ Jordan
$\lambda_{h}$ $A$ $p$ Jordan $A$
$H(\lambda_{h})$
1. $A$ Jordan $p’$ $\nu=\lambda-\lambda_{h},$ $M= \min_{\lambda_{k}\neq\lambda_{h}}|\lambda_{k}-\lambda|$ ,
$M2$ $| \frac{\tau}{M}|^{m-\mathrm{p}’+1}$$|\nu|<|\tau|<--$ $=\rho$ $m$ $z$
$\overline{Pc}z,\overline{D_{\lambda}}Z\iota(l=1, \cdots,p-1)$ $O(\rho)$ $H(\lambda_{h})$
$<$ $1>$ 2 ( 2
3)
$\overline{D_{\lambda^{\prime Z}}}\iota$
$\lambda=\lambda’$ $<$ $3>$ $\overline{D_{\lambda}}z\iota$ –
$\overline{D_{\lambda’}}z=\iota\frac{-\mathcal{T}}{m}\sum_{j=1}^{m}\omega^{j-}(\mu_{j}-\lambda’)^{\iota 1_{Z}}(A-1I\mu j)^{-}$ . (0.2)
$1=0$ $\overline{P_{C}}z=\frac{-\mathcal{T}}{m}j\sum_{=1}\omega-1(jAm-\mu jI)-1z$ o
2. $\nu’=\lambda’-\lambda_{h}$ $\overline{D_{\lambda_{h}}}z=\overline{P_{C}}Z0$
$\overline{D_{\lambda’}}Z\mathrm{p}-1=\sum_{l=0}^{p-}1(-\mathcal{U}’)p-l-1\overline{D\lambda_{h}}lz$ .
2 $\ldots$ . $\overline{D_{\lambda’}}\iota$
$\overline{D_{\lambda’}}Z=\iota\sum_{k=0}\iota(-\mathcal{U}’)^{\iota_{-k}}\overline{D\lambda_{h}}Zk$, $l=1,2,$ $\cdots$ .
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$\overline{D_{\lambda_{h}}}\iota_{Z=}\frac{\tau}{m}\sum_{j=1}^{m}\omega^{j-}(\mu j-\lambda_{h})^{\iota_{(AI)^{-}}1_{Z}}-1\mu j$ $(A-\mu_{j}I)^{-1}$
$\overline{D_{\lambda_{h}}}\iota$ $(r, s)$ $(\overline{D_{\lambda_{h}}})_{r,S}\iota$
$\lambda_{h}$ Jordan $A$ $P$
$p$
3 . $q=s-r+1(r\leq s)$ $(\overline{D_{\lambda_{h}}})\downarrow$
(1) $r\leq s\leq p$
$q\leq l$ $(\overline{D_{\lambda_{h}}})r,s=\iota 0$ ,
$q=l+1$ $( \overline{D_{\lambda_{h}}})_{r,S}=\iota\frac{1}{1-(-\frac{\nu}{\tau})^{m}}$ ,
$q>l+1$ $( \overline{D_{\lambda_{h}}})_{r,s}=O(\iota(\frac{\nu}{\tau})^{m-}(q-^{\iota})+1)$ .
(2) $p<r=s\text{ }$ .
$( \overline{D_{\lambda_{h}}})r,rO\iota=((\frac{\tau}{M})m)$ .
(3) $p<r<s$
$\lambda_{h}$ $p’$ Jordan $(\overline{D_{\lambda_{h}}}\iota)_{r,s(\frac{\tau}{M}}=O()^{m-\mathrm{t}})$ , $.(l<$
$p’)$ .
$r$ , d $(\overline{D_{\lambda_{h}}})_{r,S}=\iota 0$ .









$\text{ }rx\text{ _{}0}_{arrow}’_{\mathrm{c}}^{\backslash }\grave{}$ L. $N_{h}= \frac{1}{1-(-\frac{\nu}{\tau})^{m}}$ .
$<$ $4>$ . $( \overline{D_{\lambda_{h}}}p-1)_{1},p=\frac{1}{1-(-\frac{\nu}{\tau})^{m}}$
.











$P$ \tilde $D_{\lambda_{h}}l\mathrm{h}$ \mbox{\boldmath $\lambda$}\sim Jordan
$p\cross p$
$A$ $u=\overline{D_{\lambda}\prime}Z,$$v^{*}=z\overline{P}p-1*C$ Rayleigh $\overline{\lambda}=\frac{v^{*}Au}{vu}*$
$\nu’=\lambda’-\lambda_{h}$









$<$ $6>$ . 4. $=z^{*}\overline{P_{c}}$ $u^{*}=z^{*}\overline{D_{\lambda’}}p-1$
$\overline{\lambda}=\frac{u^{*}Au}{uu}*$







(1) $\lambda_{i}$ $\lambda$ $\lambda$ $\lambda_{i}$ $C_{i}$ $\mu_{j},$ $j=1,\cdots,$ $m$
($m$ ) $\omega=\exp(\frac{2\pi\iota}{m})$ .
$.(2)$ $z.\text{ }$ $W_{j}.=(A-\mu_{j}I)-1z,$ $j=1,\cdots,$ $m$
(3) $\overline{D}^{\iota}z=\sum\omega^{j}-1(\mu j-j=m1\lambda)\downarrow_{W_{j}}$ $||\overline{D}^{\mathrm{t}_{Z}}|$ }, $l=1,2,$ $\cdots$
$l$ $l=p-1$ $P$
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(3’) $l=p-1$ $D^{\overline{\iota}_{Z=}-} \sum_{j=1}\omega(\mu_{j}-\lambda)lW_{j}mj1$ o
(4) $u_{p-1}= \frac{\overline{D}^{p-1_{Z}}}{||\overline{D}^{p1_{Z||}}-}$ $\overline{\lambda}=u_{p1}^{*}-Aup-1$
(5) $\lambda=\overline{\lambda}$ ^ $\lambda=\frac{(p-1)\lambda+\overline{\lambda}}{p}$ (3’) ^
(6) $\lambda$ (3’) $l=0,1,$ $\cdots,p-1$ $u_{0},u_{1},$ $\cdots,$ $u\mathrm{P}-2$ –
$u_{p-1}$
(3) $l$ $P$ (3’)
(3)
$<$ $8>$ . $\lambda$ (3) $P$
$<$ $9>$ . $m$ – (3)
2 $\lambda$ 1 $A$
derogatory derogatory $A$ ( $\lambda$
split
Chatelin [3]
[3] ex. 95 $(\lambda-1)(\lambda-2)5(\lambda-3)^{4}=0$ $\lambda=2$ 2
3 split $\text{ }\lambda=3$ 2 2 split ex.







$\bullet$ . $||\phi||<$ 0.00001
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$\bullet$
$\lambda$ 2 ( ) $\lambda_{h}\text{ }- \text{ }$
$*ChatelinEXamp\iota e9.5$ $*ChatelinEXamp\iota e9.6$
$(x-1)(X-2)5(x-3)^{4}=0$ $(x+1)(x+2)(x-7)6=0$
$m=40,$ $\lambda=2.04,$ $|\tau|=0.3$ $m=50,$ $\lambda=7.1,$ $|\tau|=2$
$\lambda$ $\lambda$
0 $\underline{2.0}4$ 0 $\underline{7}.1$
1 $\underline{2.0}19589187242883$ 1 6999816264141329
2 2001923578143922 2 6.999999984387133
3 2000022214767584 3 7.000000000000000
4 2000000003024978
5 2000000000000000











$l=p$ $\frac{1}{2}(-\nu^{J})$ $l=p+1$ $\frac{2}{3}(-\nu’)$1 $–$ $2\backslash$ / 1 $–$ 3 $\iota$ ’
$\lambda \text{ }\int\llcorner \mathrm{F}$ $0$ $\lambda\sigma)\int\llcorner \mathrm{F}0$1
$2$ a 7.026686 $2$ 7.045282
$3$ 7.013506 $3$ 7.030345
$4$ 7.006795 $4$ I 7.020301
$5$ 7.003408 $5$ a 7.013565
$6$ a 7.001707 $6$ 7.009058
7 7000854 7 7.006045










$*ChatelinEXamp\iota e9.5$ $*ChatelinEXamp\iota earrow 9.6$
$(x-1)(X-2)5(x-3)^{4}=0$ $(x+1)(x+2)(x-7)^{6}=0$
. $m=40,$ $\lambda=2,$ $|\tau|=0.3$ $\vee m=50,$ $\lambda=7,$ $|\tau|=2$
${\rm Res}=0.125$ D–12 ${\rm Res}=0.517$ D–13
$||\overline{D_{\lambda}}|\iota_{Z}|^{2}$ $||\overline{D_{\lambda}}|\iota_{Z}|^{2}$
$l=0$ 0.1937 $D+7$ $l=0$ 0.1055 $D+4$
$l=1$ 0.1752 $D+6$ $l=1$ 0.5136 $D+5$
$l=2$ 0.3092 $D+6$ $l=2$ 0.1792 $D+7$
$l=3$ 0.2703 D–24 $l=3$ 0.6966 $D+8$
$l=4$ 0.6005 D–25 . $l=4$ 0.2609 $D+10$



















$\lambda_{h}$ $\lambda_{k}$ .( $C$ $\lambda_{h},$ $\lambda_{k}$
)
$R(\zeta)$ $s$




$= \frac{1}{2\pi\iota}\sum_{1h=}^{s}(\oint C)^{-}(\zeta-\lambda)^{\iota 1}(\zeta-\lambda h\mathrm{d}\zeta P_{h^{Z}}$
$+ \sum_{n=1}^{m_{h}}-1\oint_{c}(\zeta-\lambda)\iota(\zeta-\lambda_{h})-n-1\mathrm{d}\zeta D_{h}n_{Z)}$
$\lambda_{h}$ $C$ $\frac{1}{2\pi\iota}\oint_{c}(\zeta-\lambda)\iota_{(}\zeta-\lambda h)^{-n-}1\mathrm{d}\zeta$ {
$(\lambda-\lambda_{h})^{\mathrm{t}_{-}n(\begin{array}{l}ll-n\end{array})+O}$
$\overline{D_{\lambda}}z=\sum_{\overline{C}}\iota\lambda_{h}\in((\lambda h-\lambda)\iota\overline{Ph}^{Z+}\sum_{n=1}(\lambda_{h}-\lambda)\iota_{-n(\begin{array}{l}ll-n\end{array}))}mh-1\overline{Dh}Zn$ .
$\lambda_{2}$ $\lambda_{1}$ ( $\lambda_{1},$ $\lambda_{2}$ 1, $p$)
$\lambda=\lambda_{2}$ $0\leq l\leq p-1$ $D_{\lambda_{2}}z$ $\overline{D_{2}}z$ $l>p$
$-\iota$
$\overline{D_{\lambda_{2}}}=\iota_{Z}(\lambda_{1}-\lambda_{2})^{\mathrm{t}}\overline{P_{1^{Z}}}$
$\frac{||\overline{D_{\lambda}2}p+kZ||}{||\overline{D_{\lambda_{2}}}p+k+1z||}=\frac{|\lambda_{1}-\lambda 2|^{p}+k||\overline{P_{1}}Z||}{|\lambda_{1}-\lambda_{2}|p+k+1||\overline{P_{1}}Z||}=\frac{1}{|\lambda_{1}-\lambda_{2}|}$ $(k=0,1, \cdots)$
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